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Calibration Certificate of DASY

Calibration Laboratory of

S Schweizerischer Kallbrierdlenst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Ewaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
e Measurement Conditions: Further details are available from the Validation Report at the end of
the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed point
exactly below the center marking of the flat phantom section, with the arms oriented parallel to
the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low reflected
power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

« SAR measured: SAR measured at the stated antenna input power.

*» SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

* SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Calibration Certificate of DASY

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS ve2.2
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mhao/m
Measured Head TSL parameters (220+02)°C 42626% 0.92 mho/m £ 6 %
Head TSL temperature during test (225:02)°C - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 213mW /g
SAR normalized normalized to 1W 852mW/g
SAR for nominal Head TSL parameters normalized to 1W 8.28 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 1.38mW/g
SAR normalized normalized to 1W 552mW/g

SAR for nominal Head TSL parameters

normalized to 1W

5.40 mW /g = 16.5 % (k=2)

Certificate No: D750V3-1012_Jun10
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Calibration Certificate of DASY

Body TSL parameters
The tollowing paramelters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mholm
Measured Body TSL parameters (220+02)°C 558+6% 0.96 mho/m + 6 %
Body TSL temperature during test (23.0x02)°C —eee
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 224mW /g
SAR normalized normalized to 1W 896mW /g
SAR for nominal Body TSL parameters normalized to TW 8.86 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 250 mW Input power 149mW/g
SAR normalized normalized to 1W 596 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

591 mW/ g+ 16.5 % (k=2)

Centificate No: D750V3-1012_Jun10
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Calibration Certificate of DASY

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53302+ 0.1Q
Return Loss -299dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4980-21[Q
Return Loss -33.5d8

General Antenna Parameters and Design

I Electrical Delay (one direction) ] 1.036 ns I

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semingid coaxial cable, The center conductor of the feeding line is directly connected to the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals.
No excessive force must be applied to the dipole arms, bacause they might bend or the soldered connections near the

feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on September 29, 2009
Cenificate No: D750V3-1012_Jun10 Page 5 of 9
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Calibration Certificate of DASY

DASYS Validation Report for Head TSL

Date/Time: 11.06.2010 11:56:37
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1012

Communication Systemn: CW; Frequency: 750 MHz; Duty Cycle: 1:1

Medium: HSL U111 BB

Medium parameters used: { = 750 MHz: ¢ = 0.93 mho/m; £, = 42.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2007)

DASYS5 Configuration:
 Probe: ES3IDV3 - SN3205: ConvF(6.37, 6.37, 6.37). Calibrated: 30.04.2010
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
e Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
*  Measurement SW: DASYS52, V52.2 Build 0, Version 52.2.0 (163)

« Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

Pin=250mW: dip=15mm; dist=3.0mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 52,7 V/m: Power Drift = 0.020 dB

Peak SAR (extrapolated) = 3.27 W/kg

SAR(I g) = 2.13 mW/g: SAR(10 g) = 1.38 mW/g

Maximum value of SAR (measured) = 2.5 mW/g

2.4
4.8
1.2

4.6

0 dB =2.5mWig
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Calibration Certificate of DASY

Impedance Measurement Plot for Head TSL
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Calibration Certificate of DASY

DASY5 Validation Report for Body TSL
Date/Time: 11.06.2010 14:16:51
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1012
Communication System: CW: Frequency: 750 MHz; Duty Cycle: 1:1
Medium: MSL Ul1 BB
Medium parameters used: f= 750 MHz; 6 = 0.97 mho/m; & = 55.6; p = 1000 kg/m]

Phantom section: Flat Section
Mecasurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(6.08. 6.08, 6.08); Calibrated: 30.04.2010
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10,06.2010
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
e Measurement SW: DASYS2, V52.2 Build 0, Version 52.2.0 (163)

e Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

Pin=250mW; dip=15mm; dist=3.0mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=Smm, dz=5mm

Reference Value = 53.2 V/m: Power Drift =0.019 dB

Peak SAR (extrapolated) = 3.28 W/kg

SAR(I g) = 2.24 mW/g; SAR(10 g) = 1.49 mW/g

Maximum value of SAR (measured) = 2.61 mW/g

24
-4.8
1.2

9.6

0dB =2.6ImW/g
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Calibration Certificate of DASY

Impedance Measurement Plot for Body TSL
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FCC Test Report

D750V2, serial no. 1012 Extended Dipole Calibrations
Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Dipole Verification Data> - D750 V2, serial no. 1012
750 MHz - Head

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



FCC Test Report

750 MHz — Body

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



FCC Test Report

<Justification of the extended calibration>

D750V2 — serial no. 1012

750 Head 750 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta | Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
6.11.2010 -29.87 53.311 0.0547 -33.584 49.801 -2.0898
6.11.2011 -29.747 |0.411 53.047 |0.264| -1.395 | 1.45 -33.442 0.423 50.046 |-0.245| -2.131 0.0412

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978




Calibration Certificate of DASY

Calibration Laboratory of S Schweaerischer Kalibriardienst

Schmid & Partner c Service sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accredited by the Swiss Acctoditadon Senaco (SAS) Accreditation No.: SCS 108

The Swiss Accroditation Service is one of the signatories to the EA

Multilsteral Agreement for the recognition of calibration certificates

ciem  Sporton (Auden) Certificate No: D835V2-499 _Mar10

[CAUBRATIONCERTIFICATE 1]

Obyect DB35V2 - SN: 499
Calibration procedure(s) QA CAL-05.v7
Calibration procedure for dipole validation kits

Cabration cato March 22, 2010

Castration Equipment used (MATE critical lor calibration)

This calibration cersficate docurnents the traceabiiity 1o national standards, which readkze the physical units of massuroments (54
The measwements and the uncenainties with confidence probabilily sse given on the following pages and are part of the certificate

AN calivations have been conductad In the closed laboratory facility. environmen| temperature (22 « 3)°C and hurmdity < 700,

Pamary Standards 0" Cal Date (Ceniticate No ) Schoduled Catbeation

Power mater EPM-342A GBI7TAB0704 06-0ct-09 (No. 217-01086) Oct-10

Power sansor HP 8481A US37202783 06-Cct-00 (No. 217.01086) Oct-10

Referance 20 dB Atisnuator SN 5086 (209) 31-Mar-02 (No. 217-01025) Mar10

Type-N mismatch combination SN S047.2/ 06327  31-Mar08 (No. 217:01020) Mar-10

Reference Probe ES3DVA SN 3205 26-Jun-08 (No. E55-3205_Jun03) Jun-10

DAE4 SN 601 02-Mar-10 (No. DAE4-601_Mar10) Mar-11

Secondary Standasds _ s _Check Data {in house) Scheduled Chack

Powet sansor HP 8481A MY41002317 18-Oct-02 (in house chock Oct-09) in house check. Oct-11

RF generator A&S SMT-08 100005 4-Aug-89 (in house check Oct-08) I house chock: Oct-11

Notwork Analyzar 4P B753E US37300585 S4206 18-0c1-01 (in house check Oct.09) In house check: Oct-10
Name Function Signature

Calibrated by Dimce fliev Latoratory Techrician 0 M

Approved by Kaga Pokowic Technical Manager

This calibeation certificate shall not be reproduced except in full without witten approval of the laboratory,

S AT~

158000 Masch 22, 2010
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Calibration Certificate of DASY

Calibration Laboratory of

S Schweizerischer Kalibrierdienst
Schmid & Partner c Service sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand S swiss Calibration Service
Accrodiog by the Swiss Accreditation Senico (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agroement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) |EC 62209-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point, The Return Loss ensures low
reflected power. No uncertainty required.

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

* SAR measured: SAR measured at the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: DB35V2-499 Mar10 Page 2 of 9
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Calibration Certificate of DASY

Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.9

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5 mm

Frequency 835 MHz = 1 MHz
Head TSL parameters

The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 495 0.90 mho/m

Measured Head TSL parameters {220+02)°C 420+6% 0.91 mho/m 26 %

Head TSL temperature during test (220+£02)°C e e
SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL Caondition

SAR measured 250 mW input power 243 mW /g

SAR normalized normalized to 1W 972mW /g

SAR for nominal Head TSL parameters normalized to 1W 9.71 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 250 mW input power 158mW /g

SAR normalized normalized 1o 1W 6.32mW/g

SAR lor nominal Head TSL parameters normalized to 1W 631 mW /g = 16.5 % (ke2)
Cenificate No: DBa5V2-499 Mar10 Page 30f 9
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Calibration Certificate of DASY

Body TSL parameters
The lollowing parameters and caiculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL paramaeters 220°C 552 0.97 mho/m

Measured Body TSL parameters (220102)°C 5532:6% 1.01 mho/m = 6 %

Body TSL temperature during test (220202)°C e -
SAR result with Body TSL

SAR avoraged over 1 em’ (1 g) of Body TSL Condition

SAR measured 250 mW nput power 253mW /g

SAR nomalized normalized to 1W 10.1mW /g

SAR for nominal Body TSL parameters normalized to 1W 982 mW /g =17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL condition

SAR measured 250 mW input power 166mW /g

SAR normalized normalized 1o 1W 664mW /g

SAR for nominal Body TSL parameters normalized to 1W 649 MW /g = 16,5 % (k=2)

Certificate No: D835V2-499 Mar10
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Calibration Certificate of DASY

Appendix

Antenna Parameters with Head TSL
Impedance, transformed 10 feed point 5220-32§2
Rotum Loss -284 0B

Antenna Parameters with Body TSL

impedance, transformed 10 feed point 501Q-590Q
Retumn Loss -24.7dB

General Antenna Parameters and Design

| Eloctrical Delay (one direction) | 1,391 ns |

Altar long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna s therefore short-circuited for DC-signals,

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manutactured on July 10, 2003
Centificate No: D835V2-499_Mar10 Page 50f 9
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Calibration Certificate of DASY

DASYS5 Validation Report for Head TSL

Date/Time: 22.03.2010 10:17:58
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D83SV2; Serial: DS3SV2 - SN:49%9

Communication System: CW; Frequency: 835 MHz: Duty Cycle: 1:1
Medium: HSL9OD

Medium parameters used: { = 835 MHz; o = 0.91 mho/m; ¢, = 42.9; p = 1000 kg/m'
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvH6,04, 6,04, 6,04); Calibrated: 26.06,2009
o Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 02.03.2010
= Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Senal: 1001
e  Measurement SW: DASYS, V5.2 Build 157: SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Mecasurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.5 V/im: Power Drift = 0.00691 dB

Peak SAR (extrapolated) = 3.63 W/kg

SAR(1 g) = 243 mW/g: SAR(10 g) = LS8 mW/g

Maximum value of SAR (measured) = 2.84 mW/g

n2

0dB = 2.84mW/g

Certilicate No: D835V2-499 Mar10 Page 6 of 2

SPORTON INTERNATIONAL INC.



Calibration Certificate of DASY

Impedance Measurement Plot for Head TSL
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Calibration Certificate of DASY

DASYS5 Validation Report for Body

Date/Time: 22.03.2010 14:07:53
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 835 MHz: Type: DS3SV2; Serial: DS35SV2 - SN:499

Communication System: CW: Frequency: 835 MHz: Duty Cycle: 1:1

Medium: MSL900

Medium parameters used: f = 835 MHz: o = 1.01 mho/m: &, = 55.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)

DASYS Configuration:
e Probe: ES3IDV3 - SN3205; ConvF(5.97, 5.97, 5.97). Calibrated: 26.06.2009
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.03.2010
e Phantom: Flat Phantom 4.9L: Type: QDOO)P49AA; Serial: 1001
* Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5Smm, dy=5mm, dz=5mm

Reference Value = 55.6 V/m; Power Drift = 0.011 dB

Peak SAR {extrapolated) = 3.73 Wikg

SAR(I g) = 2.53 mW/g: SAR(10 g) = 166 mW/g

Maximum value of SAR (measured) = 2,94 mW/g

ae
‘2

0dB = 2.94mW/g

Certificate No: D835V2-499 Mar10 Page 8ol 9
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Calibration Certificate of DASY

Impedance Measurement Plot for Body TSL
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FCC Test Report

D835V2, serial no. 499 Extended Dipole Calibrations
Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Dipole Verification Data> - D835 V2, serial no. 499
835 MHz - Head

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



FCC Test Report

835 MHz — Body

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



FCC Test Report

D835V2, serial no. 499 Extended Dipole Calibrations
Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Dipole Verification Data> - D835 V2, serial no. 499
835 MHz - Head
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FCC Test Report

835 MHz — Body

Filz “iew Channel Sweep Calibration Trace Scale hkarker Spstem window Help

= 1: S35.000000 kH= S0.979 0
5i5.959 pF 32457 0

1.000 L
1.00U Smith

Ch1: Start 635000 kAH=2 —— Stop 1.10000 GH=
Status CH 1: 52z | C 1-Fort Dielay LCL

Fil= “iew Channel Sweep Calibration Trace Scale Marker Spstem Window Help

OO0 (SENESS = 1: |§35.000000 kH=z -P3.521dE6
10.00dEs
0.00dE  Loghd lio oo

(5000

(2000

10.00

o.oo

F10.00

e 5/
v

4000

F=0.00
Ch: Start 635.000 kAH2 —— Stop 1.10000 SH=

Status CH1: [Ezz2 | C 1-Port D elay LCL

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978




FCC Test Report

<Justification of the extended calibration>

D835V2 — serial no. 499

835 Head 835 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Lo| Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) ss (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
3.22.2010 -28.352 52.17 -3.2461 -24.664 50.066 -5.8652
3.22.2011 -28.323 |0.102 51.095 |1.075| -3.5773 0.331 -24.665 | -0.004 | 50.685 |(-0.619| -1.477 -4.388
3.22.2012 -28.265 0.307 50.685 |1.485]| -3.2627 0.0166 | -23.821 | 3.42 50.977 |-0.911| -3.2487 |-2.6165

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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A St M - i

[ S
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Calibration procedure(s)

Calibration date:

(Jung 16, 2011° o

i
H
.

This calibration certificate documents the traceability to national standeards, which realize the physical units of measurements {SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used {M&TE critical for calibration)

Approved by:

Laboratery Technician

Primary Standards 1D # Cal Date (Cenrtificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 06-0¢t-10 (No. 217-01266) Oct-11

Power sensor HP 8481A US37292783 06-Oct-10 (No. 217-01266) Qct-11

Reference 20 dB Attenuator SN: 55086 (20b) 29-Mar-11 (No. 217-01367) Apr-12

Type-N mismatch combination SN; 5047.2 7 06327 29-Mar-11 {No. 217-01371) Apr-i2

Reference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apri1) Apr-12

DAE4 SN: 601 8-Jun-11 (No. DAE4-601_Jun11) Jun-12

Secondary Standards ID # Check Date {in house) Scheduled Check

Power sensor HP B481A MY41092317 18-0¢t-02 (in house check Oct-09) In house check: Cct-11

RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11

Network Analyzer HP 8753E US37390585 54206 18-Oct-01 (in house check O¢t-10) In house check: Oct-11
Name Function Signature L

Calibrated by: | Dimee fliev - A1) PR

F

|Katja Pokovie.

.

This calibration certificate shell not be reproduced except in full without written approval of the [aboratory.

Issued: June 16, 2011

Certificate No: D1750V2-1023_Junii
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Calibration Laboratory of \\QQ_Z’

Schweizerischer Kalibrierdienst

Schmid & Partner SIBE\E/MEEE Service suisse d'étalonnage
Engineering AG P T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {'/,’ /ﬁ\\\\? Swiss Calibration Service
Tl
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: D1750vV2-1023_Juni1 Page 2 of 8



Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.6.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m

Measured Head TSL parameters (22.0+0.2) °C 30.2+x6% 1.33 mho/m =6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 894mWi/g

SAR for nominal Head TSL parameters

normalized to 1W

36.2 mW /g = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

condition

SAR measured

250 mW input power

476 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

19.2 mW /g = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.4 1.49 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 525+6% 1.45 mho/m =6 %
Body TSL temperature change during test <0.5°C -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.08mW /g

SAR for nominal Body TSL parameters

normalized to 1W

36.8 MW / g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

4,86 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

19.6 MW/ g + 16.5 % (k=2)

Certificate No: D1750V2-1023_Junii
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.3Q+0.1jQ
Return Loss -37.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.2Q+0.3jQ
Return Loss -28.0dB

General Antenna Parameters and Design

Electrical Delay (one direction} 1.220 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufactured on August 20, 2009

Certificate No: D1750V2-1023_Juni1 Page 4 of 8



DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1023

Communication System: CW; Frequency: 1750 MHz

Medium: HSL U12 BB

Medium parameters used: f = 1750 MHz; ¢ = 1.33 mho/m; &, = 39.2; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(5.22, 5.22, 5.22); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (front); Type: QDOO0OP50A A; Serial: 1001
DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 15.06.2011

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 94.872 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 16.013 W/kg

SAR( g) = 8.94 mW/g; SAR(10 g) = 4.76 mW/g
Maximum value of SAR (measured) = 11.130 mW/g

a
bl

-10.00

~15.60

-20.00

-26.00

0dB = 11.130mW/g

Certificate No: D1750v2-1023_Juni1 Page 5 of 8



Impedance Measurement Plot for Head TSL
!
%
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DASY5 Validation Report for Body TSL
Date: 16.06.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1023

Communication System: CW; Frequency: 1750 MHz

Medium: MSL U2 BB

Medium parameters used: f = 1750 MHz; ¢ = 1.45 mho/m; &, = 52.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.85, 4.85, 4.85); Calibrated: 29.04.2011

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002

DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 92.898 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 15.674 W/kg

SAR(1 g) = 9.08 mW/g; SAR(10 g) = 4.86 mW/g

Maximum value of SAR (measured) = 11.385 mW/g

-10.80

-14.40

-18.00

0dB = 11.390mW/g

Certificate No; D1750V2-1023_Jun11 Page 7 of 8



Impedance Measurement Plot for Body TSL
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Calibration Certificate of DASY

Calibration Laboratory of _.\‘"'@’ 5 S Schweizerischer Kalibrierdienst

Schmid & Partner % G Service sulsse diétaionnage
Engineering AG g Servizio svizzero di taratura

Zeughsusstrasse 43, B0O4 Zurich, Switzerland N S Swiss Calibration Service

ol

Accrediod by the Swiss Accraditason Servce (SAS)
The Swiss Accreditstion Service is one of the signatories to the EA
Multiiateral Agreement for the recognition of calibration certificates

Client

Calbraton procedurs(s)

Cahbrabon date:

Caltration Equipment used (MATE critical 1or calibration)

This calibration cardficate documents the tracesdiity to nationsl standasrdy, whech reafize the physical Units of measurements (Si)
The measurements and the uncenantes with confidence probatility are grven on the following pages and are part of the certificato

All calibrations have been conducted in the closed laboratory facility: environment tamperature (22 = 3)°C and humiddy < 70%

Pnmary Standards 1D * Cal Date (Cortiscate No. ) Scheduled C n
Powsr mater EPM-4424 GB3I7480704 06-Oct-0% (No. 217-01086) Qet-10

Powsr sensor HP 8481A US37292783 06-0ct-08 (No. 217-01086) Oct- 10

Refesence 20 dB Attenuator SN 5086 (209) 31-Mar-09 (No. 217.01025) Mar-10

Type-N mismatch combination SN 5047 2/ 00027 31-Mar-0% (No. 217-01029) Mar-10

Retesence Probe ES3DV3 SN: 3205 26-Jun-09 (No. ES3.3205_JunDa) Jun-10

DAE4 SN 8 02 Mar-10 (No. DAEA-801_Mar10) Mae 11
| Secondary Standands | [ ChockDatefinhouse) Schoduled Chack
Powes sensor HP B481A MY41002317 18-0ct-02 {in howse check Oct-08) In house check: Oct-11
RF genarator RS SMT-06 100006 4-Aug-99 (in house check Oct08) In house check: Oct 11
Network Analyzar HP 87538 USI7300585 S4206 18:0ct-01 (in house check Oct-08) In house check: Oct-10

Name Function Sigratue

Caliteatod by Dimoe lllev Laboratory Technician w
Appeoved by Katia Pokowic Technical Manager

menbralmcenﬁcauyullvubeWmemeanﬂﬁhwmﬂmappmaldmhwv.

issued: March 23, 2010

Certificate No: D1900V2-5d041_Mar10

Page 1ol 9
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Calibration Certificate of DASY

Calibration Laboratory of

Schwelzerischer Kallbrierdienst
Schmid & Partner Service sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasae 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accreditod by the Swiss Accrodtation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muttitateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

Certiticate No: D1900V2-5d041_Mar10 Page 2ol 9
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Calibration Certificate of DASY

Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS V52

Extrapolation Advanced Extrapotation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz2 = 5mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 400 1.40 mho/m

Measured Head TSL parameters (220+02)°C 411=26% 145 mho/m =6 %

Head TSL temperature during test (215+02)"C e
SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL Condition

SAR measured 250 mW input power 101 mW/g

SAR normalized normalized to 1W 404mW /g

SAR for nominal Head TSL parameters normalized to 1W 39.8 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW Input power 525mW /g

SAR normalized normalized to 1W 21.0mW /g

SAR for nominal Head TSL parameters normalized 1o 1W 20.9 mW /g = 16,5 % (k=2)
Certificate No: D1900V2-50041_Mar10 Page 30f 9
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Calibration Certificate of DASY

Body TSL parameters
The following parameters and caiculabons were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220+02)°C 549:6% 158 mhoim=8 %
Body TSL temperature during test (215+02)°C — .
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 104mW /g
SAR normalized normalized to 1W “H6mW/g
SAR for nominal Body TSL parameters normalized 10 1W 400 mW /g =17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW Input power 557mW /g
SAR normalized normalized to 1W 23mW/g

SAR for nominal Body TSL parameters

normalized 1o 1W

22.1 MW/ g £ 16,5 % (k=2)

Certificate No: D1900V2-5d041_Mar10
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Calibration Certificate of DASY

Appendix

Antenna Parameters with Head TSL
Impedance, transtormed 10 fead pont S5090+590
Retumn Loss 4608

Antenna Parameters with Body TSL

Impedance, transformed 10 feed pont 4630245712
Ratum Loss -231dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.202 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected 1o the
second arm of the dipole. The antenna Is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manutactured on July 04, 2003
Centificate No: D1200V2-5d041_Mart0 Page 50l 9

SPORTON INTERNATIONAL INC.



Calibration Certificate of DASY

DASYS5 Validation Report for Head TSL

Date/Time: 23.03.2010 12:03:30
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: DI900V2; Serial: D1900V2 - SN:5d041

Communication System: CW: Frequency: 1900 MHz: Duty Cycle: 1:1
Medium: HSL. U111 BB

Medium parameters used: f = 1900 MHz: o = 1.45 mho/m; g, = 41.2; p = 1000 kg/m’
Phantom scction: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.09, 5.09, 5.09); Calibrated: 26.06.2000
*  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.03.2010
« Phantom: Flat Phantom 5.0 (front}; Type: QDOOOPSOAA: Sernial: 1001
e Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm. dz=5mm

Reference Value = 96.8 Vim: Power Drift = 0.040 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(I g) = 10.1 mW/g: SAR(10 g) = 5.25 mW/g

Maximum value of SAR (measured) = 12.7 mW/g

o
L
4
.
12
16
20
0dB = 12.7mW/g
Certiicate No: D1900V2-5d041_Mar10 Page 6of 9
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Calibration Certificate of DASY

Impedance Measurement Plot for Head TSL

Cenibcate No: D1200V2-50041 Mar10 Page 7 of 8
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Calibration Certificate of DASY

DASY5 Validation Report for Body

Date/Time: 17.03.2010 12:43:32
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D190V 2; Serial: D1900V2 - SN:5d041

Communication System: CW: Frequency: 1900 MHz: Duty Cycle: 1:1

Medium: MSL U1l BB

Medium parameters used: £= 1900 MHz; o = 1.58 mho/m; &, = 55; p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)

DASYS Configuration:
* Probe: ES3IDV3 - SN3205; ConvF(4.59, 4,59, 4.59); Calibrated: 26.06,2000
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.03.2010
¢ Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Serial; 1002
e Measurement SW: DASYS, V5.2 Build 157: SEMCAD X Version 14.0 Build 57

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Mcasurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.1 V/im; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 17.5 W/kg

SAR(1 g) = 10.4 mW/g; SAR(10 g) = 5.57 mW/g

Maximum value of SAR (measured) = 13,1 mW/g

.
4

]

-12
16
20

0 dB = 13.1mW/g
Certificate No- D1900V2-53041_Mar10 Page 8 of 9
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Calibration Certificate of DASY

Impedance Measurement Plot for Body TSL

Centificate No: D1900V2-50041 Mar10 Page 9 of 9
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FCC Test Report

D1900V2, serial no. 5D041 Extended Dipole Calibrations
Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in

impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration
interval can be extended.

<Dipole Verification Data> - D1900 V2, serial no. 5D041

1900 MHz — Head
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1900 MHz — Body
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FCC Test Report

<Justification of the extended calibration>

D1900V2 — serial no. 5D041

1900 Head

1900 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
3.23.2010 -24.549 50.896 5.9141 -23.108 46.342 5.669
3.23.2011 -24.489 |0.244 50.921 |-0.025| 5.9588 -0.045 -23.022 0.372 48.808 |-2.466| 6.991 -1.322
3.23.2012 -26.159 |6.56 50.159 | 0.737 | 5.7824 0.1317 -24.341 5.33 47.059 |[-0.707| 4.8668 | 0.8022

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.
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Multilateral Agreement for the recognition of calibration certificates

Client

Object

Calibration procedure(s)

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are givan on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EFM-442A GE37480704 06-Oct-10 {No. 217-01266) Oct-11

Power sensor HP 8481A U537292783 06-Oct-10 {No. 217-01266) Oct-11

Reference 20 dB Attenuator SN: 55086 (20b) 29-Mar-11 (No. 217-01367) Apr-12

Type-N mismatch combination SN: 5047.2 / 06327 29-Mar-11 (No. 217-01371) Apr-12

Reference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apri1) Apr-12

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jul11) Jul-12

Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sansor HP 8481A MY41082317 18-Oct-02 (in house check Oct-09) In house check: Qct-11
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 54206 18-0ct-01 {in house check Oct-10} In house check: Oct-11

Function

Calibrated by:

Approved by:

Issued: July 25, 2011

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IlEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate {SAR) for hand-held
devices used in close proximity to the ear {frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncentainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate the
nominal SAR resulit.

Certificate No: D2450v2-736_Jul11 Page2of 8



Measurement Conditions
DASY systemn configuration, as far as not given on page 1.

DASY Version DASY5 Vv52.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolutlon dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0£0.2) °C 389+6% 1.85 mho/m +6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.9mW /g

SAR for nominal Head TSL parameters

normalized to tW

54.8 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL
g

condition

SAR measured

250 mW input power

6.4 mW/g

SAR for nominal Head TSL parameters

normalized to tW

25.6 mW /g £ 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+£0.2) *C 51716 % 2.00 mho/m £ 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.3mW/g

SAR for nominal Body TSL parameters

normalized to 1W

52.3 mW /g 2 17.0 % (k=2)

SAR averaged over 10 cm® {10 g} of Body TSL

condition

SAR measured

250 mW input power

6.18mW /g

SAR for nominal Body TSL parameters

normalized to 1W

24.5 MW / g £ 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 544Q+15jQ
Return Loss -27.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.8Q +28j2

Return Loss -30.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.159 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on August 26, 2003
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 736

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; &, = 38.9; p = 1000 kg/m3

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2007)

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (front); Type: QDO0OOP50AA; Serial: 1001
DASY52 52.6.2(482); SEMCAD X 14.4,5(3634)

Date: 25.07.2011

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 98.095 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 28.615 W/kg

SAR(1 g) =13.9 mW/g; SAR(10 g) = 6.44 mW/g
Maximum value of SAR (measured) = 18.121 mW/g

-9.26

-13.88

-10.50

-2111

0dB = 18.120mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 25.07.2011
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 736

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ =2 mho/m; &, = 51.7; p = 1000 kglm3
Phantom section: Flat Section

Measurement Standard: DASY S5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

e Probe: ES3DV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 29.04.2011

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Senal: 1002

DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.550 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.432 W/kg

SAR(1 g) =13.3 mW/g; SAR(10 g) = 6.18 mW/g

Maximum value of SAR (measured) = 17.294 mW/g

-13.28

-17.78

-22.13

0 dB = 17.290mW/g

Certificate No: D2450V2-736_Jul11 FPage 7 of 8



Impedance Measurement Plot for Body TSL
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